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salt and manganese dioxide may, jointly with the sulphuric acid, evolve chlorine, forming ferric chloride, which decomposes the sulphides of copper and silver. It is also possible that, under the action of heat and sulphuric acid, oxygen is evolved which acts directly upon the pyrites.
The precipitation of the copper, in the Doetsch process, was effected in a series of tanks, 330 ft. long and 33 ft. wide, divided into 10 parallel series, receiving a uniform supply of copper solution. The total length was about 1300 ft. with a difference of level of 13 ft., which gave a sufficiently rapid flow. Pig iron, as run from the furnace, and scrap iron, were used; the scrap iron was put into baskets. Every 10 days the iron was removed, and after scraping to collect the deposited copper, it was returned to the tanks. The consumption of iron was a little more than one ton of pig iron per ton of copper produced.
The precipitate, as collected, was very impure, containing only G5 per cent, to 70 per cent, copper, the remainder being ferric oxide more or less arsenical, graphite from the pig iron, silica, etc. After treatment with water acidulated with sulphuric acid which dissolved the basic ferric arsenates without touching the copper, it was passed over 4/10 in. mesh sieves to separate pieces of cast iron. The precipitate passed through the sieves was washed in a current; of water, where it separated, according to the order of density, into "CjLsctira," or copper; "Graphita," or particles of coal and graphite; and "Pucha," a lino black sand. The copper was smelted to blister copper; the graphita was smelted with rich ore, and the Pucha was made into balls, dried, and also smelted with the ore.
The cost of producing copper by the Doetwch process has been estimated by Cumenge, according to the results which he accomplished after a campaign of four months, during which he obtained 224 tons of cement copper.1
Frances
Cost of leaching,                                                                   S.'J.S1
Precipitation,                                                                      LSI .10
General expenses,                                                                 28.04
Total per ton of cement copper,                                         293.01
Or per ton of pure copper,                                                  JMtf.fn
or $(->7.93
The extraction at the expiration of four months amounted to 1.34 per cent, of the 2.7 per cent, copper contents. 1.12 ton of iron was required to precipitate one ton of cement copper which is equal to 1.3 tons of iron to one ton of pure copper.
Dr. 0. Froelich2 made some experiments in dissolving copper from
1 Notes sur le Rio Tinto by M. E. Cumenge, Annales des mines, Vol. XVCL
2 "Metallurgie," 1908, p. 206. of the roasted material. Theallurgy, Vol. I, p. 200.oasting about 18 cents, including labor in building heaps, etc., precipitating and collecting about 56.6 cents. Sixty-six tons of ore were required to produce one ton of metallic copper,
